ABSTRACT. The nymphal instars I and III-V of Sigara (Tropocorixa) denseconscripta (Breddin, 1897) are figured and described in detail, for the first time, with emphasis on morphometry and chaetotaxy of selected structures. The useful characters to identify the nymphal instars and the nymphs of the species of Sigara are provided.
The genus Sigara Fabricius, 1775 is placed within the tribe Corixini, subfamily Corixinae, it is divided into various subgenera, and includes approximately 70 species in America of medium to large sized water boatmen (Bachmann, 1981; Morrone et al., 2004) . The subgenera Aphelosigara Hungerford, 1948 and Tropocorixa Hutchinson, 1940 are present in Argentina and are represented by 18 species (Bachmann, 1981) of which Sigara (Tropocorixa) denseconscripta (Breddin, 1897) is studied in the present contribution.
Sigara denseconscripta is a medium to large sized water boatmen which is distributed in Bolivia, Argentina (from Jujuy and Misiones to Rio Negro provinces), Paraguay and Brazil (state of Rio Grande do Sul) (Bachmann, 1981; Morrone et al., 2004) .
The adults of this species are characterized by a postnodal pruinose area longer than the one of the claval suture; a medial pronounced notch on posterior margin of the pronotal disc; a subtriangular male pala, wider basally; and a large male genital capsule (Bachmann, 1981) . This species in Argentina is very common in lentic, usually small, temporary, muddy and sunny water bodies, with scanty or without vegetation (Bachmann, 1981) .
The systematics of the adults of Sigara are comparatively well known (Hutchinson, 1940; Hungerford, 1948; Bachmann, 1960 Bachmann, , 1961 Bachmann, , 1962a Bachmann, -d, 1963 Bachmann, , 1966 Bachmann, , 1979 Bachmann, , 1981 Bachmann, , 1987 , but there are few descriptions of nymphs of Sigara available in the literature (European species) (Cobben & MollerPillot, 1960; Jansson, 1969; Nieser, 1969; . Regarding Argentina, the nymphal instars of Sigara (Tropocorixa) jensenhaarupi Jaczewski, 1927 were described superficially by Melo & Scheibler (2011) , but the nymphal instars of S. (Tropocorixa) santiagiensis (Hungerford, 1928) , S. (T.) schadei (Hungerford, 1928) , and S. (Aphelosigara) tucma Bachmann, 1961 were recently described in detail, with an emphasis on morphometry and chaetotaxy of selected structures, by Konopko (2012a,b; 2013, in press ). This contribution and the works made by Konopko (2012a,b; 2013, in press ) analize the nymphal morphology of the genus Sigara based on a comparative approach.
The main objectives of this contribution are: to describe and illustrate, in detail the instars I and III-V of S. denseconscripta with an emphasis on morphometry and chaetotaxy of selected structures; and to establish the nymphal characters useful in identifying instars and species of Sigara.
MATERIAL AND METHODS
Material. Some of the adults (20 specimens: 10♂, 10♀) and the nymphs of S. denseconscripta (III-V) have been collected in the field, fixed, and preserved in 96% ethanol. Some of the adults (30 specimens: 15♂, 15♀) were reared in the laboratory, and only the eggs and the first instar were obtained in aquarium, then fixed and preserved in 96% ethanol. The material is held in the collection of the División de Entomología, Museo Argentino de Ciencias Naturales "Bernardino Rivadavia" (MACN), Buenos Aires, Argentina.
Rearing in aquarium. The adults from Reserva Laguna El Cristal, Santa Fe province, were reared in aquarium based on Konopko et al. (2011) .
Taxonomic descriptions. The adults that were found in association with the nymphs were identified as S. denseconscripta based on the work of Bachmann (1981) . Besides, the chaetotaxy of the three pairs of legs on all surfaces was studied, starting from the adult, comparing the chaetotaxy of this stage with the chaetotaxy of all the nymphal instars, associating the nymphs with the adults and supporting the identification of the species. The taxonomic descriptions of the nymphs were performed using a stereomicroscope (at magnifications up to 144X). For each nymph only differences with the previous nymph description are emphasized. Some specimens were cleared in lactic acid for several days, dissected, and mounted on glass slides in polyvinyl-lacto-glycerol. Observations (at magnifications up to 1000X) and drawings were made using a compound microscope equipped with a drawing tube. Drawings were scanned and digitally edited.
Morphometric and chaetotaxic analysis. Alcohol preserved material was observed in a Petri dish with 96% ethanol. Nymphal structures were measured utilizing a stereomicroscope equipped with a micrometric ocular. Paired structures of each individual were considered independently. The following measurements were taken: body length (BL); body width (BW); head length (HL); head width (HW); synthlipsis (S); width of an eye (eW); ocular index (OI); lengths of the antennal segments I (A1L) and II (A2L); width of the antennal segment II (A2W); length of antenna (AL); length of pterothorax (PL); length of pro-, meso-and metafemur (FE1L, FE2L, FE3L, respectively); length of protibiotarsus, meso-and metatibia (TITA1L, TI2L, TI3L, respectively); length of meso-and metatarsus (TA2L, TA3L, respectively); width of protibiotarsus, metatibia and metatarsus (TITA1W, TI3W, TA3W, respectively); length of the claw/s of the anterior legs, meso-and metalegs (CLL1, CL1L2/ CL2L2, CL1L3/CL2L3, respectively); length of anterior legs, meso-and metalegs (L1L, L2L, L3L, respectively); distance between the scent gland openings on segments III, IV, and V (G3, G4, and G5, respectively); and scent gland openings diameter in segments III, IV, and V (D3, D4, and D5, respectively). The interpretation of the chaetotaxy of the legs follows Konopko et al. (2010b) . The following material was measured: instars I and III-V, ten specimens each (Tab. I). The chaetotaxy of the following material was studied: instars I and III-V, ten specimens each. Figs 5, 9, [12] [13] show the position of spines, setae and bristles on the legs. (Fig. 1) ; A2 ventral surface with a medial campaniform sensillum, a set of short, slender spines, two short stout spines on the apical half of the segment, and a short stout spine on ventral margin (Fig. 1) .
RESULTS

Sigara
Thorax. Pronotum visible, subrectangular and short, anterior margin slightly concave, lateral margins convex, and posterior margin straight at middle. Mesonotum posterior margin convex at middle. Metanotum posterior margin straight at middle. Ecdysial line visible on pro-, meso-, and metanotum. Thoracic terga with few short, slender setae; meso-and metanotum with one lateral spine on both sides each. PL/BL: 0.26-0.29. Metaxyphus wider than long, rounded apically. Thoracic sterna with few short, slender setae. Mesoand metathoracic spiracles small and rounded, located ventrally, near posterior margin of each segment. Mesoand metathoracic wing pads absent. Prolegs short, L1/ BL: 0.42-0.44; femur shorter than tibiotarsus, FE1/TITA: 0.69-0.74 (Fig. 5) . Procoxa short, subconical; anterior surface with some short, apical spines; anterodorsal and anteroventral surfaces with chloride cells; posterior surface bare. Protrochanter short; anterior surface with two short setae, four basal campaniform sensilla, and two short spines; posterior surface with two short spines and two basal campaniform sensilla. Profemur short, stout and subrectangular (Fig. 5) ; anterior surface with seven spines [two short slender, four short stout (two single and two apically serrate), and one long stout]; anterodorsal surface with four or five spines (two apical ones longest), and chloride cells; anteroventral surface with one short apical spine; posterodorsal surface with one long slender seta. Protibiotarsus TITA width/length: 0.31-0.37 ( Fig. Figs 1-8 . Sigara (Tropocorixa) denseconscripta (Breddin, 1897): 1, antenna, nymph I, ventral view; antenna, nymph III: 2, dorsal view; 3, ventral view; 4, antenna, nymph V, dorsal view; proleg, anterior surface: 5, nymph I; 6, nymph III; 7, nymph V; 8, profemur, 5); anterior surface with 10-12 long setae in dorsal, 18-19 setae in upper and 10-13 bristles in lower rows, tibial comb represented by two spines (one short and one long), and one or two spines behind the tibial comb; anterodorsal surface with one short spine; anteroventral surface with two short spines; inner surface with 16-20 slender setae; posterior surface with some long, slender setae; posterodorsal surface with four spines. One short, slender and falcate claw. Mesolegs long and slender; L2/ BL: 0.96-1.05; femur longest, tarsus longer than tibia; FE 2:TI2:TA2=1.00:0.47-0.51:0.50-0.57. Mesocoxa short, subconical; anterior surface with two short apical spines; anterodorsal surface with chloride cells; posterior surface bare. Mesotrochanter short; anterior surface with three basal campaniform sensilla, two short basal setae, and three short slender spines; posterior surface with three basal campaniform sensilla; posteroventral surface with three long slender spines. Mesofemur straight, subcylindrical (Fig. 9) ; anterodorsal surface with 10-11 short and long spines and chloride cells; anteroventral surface with seven or eight spines (three or four short and four long), and chloride cells (not illustrated); posterodorsal surface with chloride cells; posteroventral surface with five or six spines (two or three short and three long) and chloride cells. Mesotibia straight, subcylindrical (Figs 9, 11); anterior surface with four or five spines; anterodorsal surface with two long slender spines (one prebasal and one preapical); anteroventral surface with six spines; posterior surface with six spines (five short and one long), and six or seven long slender setae; posterodorsal surface with three spines; posteroventral surface with two spines and tibial comb represented by one long spine. Mesotarsus straight, subcylindrical (Figs 9, 11); anterodorsal surface with six or seven spines (one short and five or six long); anteroventral surface with seven or eight spines; posterior surface with five to seven spines; posterodorsal surface with seven long slender setae and four spines (three short and one long); posteroventral surface with one apical spine. Two long, slender, falcate claws of different length. TA2/CL1: 0.79-0.83; TA2/CL2: 0.75-0.77. Metalegs long, slender; L3/BL: 1.18-1.23; tarsus longest, tibia shorter than femur; FE3:TI3:TA3= 0.78-0.86:0.60-0.62:1.00. Metacoxa large, subconical; anterior surface with two spines (one short medial and one long apical); anterodorsal surface with chloride cells; posterior surface bare. Metatrochanter short; anterior surface with two short spines, two short, slender, basal setae, and three basal campaniform sensilla; posterior surface with two basal campaniform sensilla. Metafemur wide basally, narrow apically, slightly curved and flattened anteroposteriorly; anterior surface with four short spines in two areas (upper, one; lower, three); anterodorsal surface with six spines, and chloride cells; anteroventral surface with chloride cells; posterodorsal surface with two short apical spines; posteroventral surface with two short spines, and chloride cells. Metatibia wide apically, narrow basally, straight and subcylindrical; TI3 width/ length: 0.26-0.36; anterodorsal surface with four to six spines; anteroventral surface with nine spines; posterior surface with six or seven spines (apical one longest), and seven long, slender setae; posterodorsal surface with eight to ten spines; posteroventral surface with five or six spines, and apical comb of one long spine. Metatarsus wide basally, narrow apically, margins straight to slightly curved apically and flattened anteroposteriorly; TA3 width/length: 0.13-0.16; anterior surface with nine or ten spines; anteroventral surface with 17-18 swimming hairs; posterodorsal surface with 18-19 spines, 23-26 swimming hairs and six long, slender setae; posteroventral surface with 15-17 spines. Two long, slender, straight claws of different length. TA3/ CL1: 2.39-2.62; TA3/CL2: 2.36-2.50.
Abdomen. Posterior margins of the segments: I-VII concave medially (dorsal and ventrally), and VIII straight to slightly concave medially (dorsal and ventrally). G3/D3: 6-7, G4/D4: 9-11, and G5/D5: 9-10. Spiracles visible on segments I-VIII, small and rounded; located ventro-laterally near posterior margin (I) or ventrally near anterior margin (II-VIII) of each segment; the one on segment I is bigger than the others abdominal spiracles. Terga with few short, slender setae, and abundant chloride cells. Lateral spines of the abdominal segments (right side): I, zero; II-III, one short; IV, zero or one short, one long; V-VI, three short, one long; VII, four short, one long; VIII, three short, five or six long. Sterna with few short, slender setae, and chloride cells. Central spines on urosternites: I-IV: zero; V: two or three (zero or one short, two long); VI: three (zero or one short, two or three long); VII-VIII: two long.
Second nymph. No specimens were available for study.
Third nymph 6, 10, 12, 13, 15) Similar to first instar except for the following features:
Color. Posterior margin of head, pro-and mesonotum darker. Dark medial marking on metanotum with a pale eye shaped marking on each side of the notum, which join to a medial pale inverted triangle shaped marking near the posterior margin of the segment, forming between the three a single pale marking. (Figs 2-3) ; A2 with a notch on the basal fifth of the segment (Figs 2, 3) ; A2 width/length: 0.24-0.26; A1 dorsal surface with short, slender setae (Fig. 2) ; A2 dorsal surface with short and long, slender setae, and long apically serrate setae (Fig. 2) ; A2 ventral surface with four short, stout spines on the apical half of the segment, and ventral margin with short, slender setae, and without the short stout spine (Fig. 3) .
Thorax. Pronotum totally hidden by head in dorsal view; with a medial area of short slender setae, on each side of the notum, and posterior half with short, slender setae; posterior margin with long, slender setae (not exposed). Meso-and metathoracic wing pads present. Meso-, metathoracic wing pads and the anterior half of the mesonotum with abundant short, slender setae; metanotum with abundant short, slender setae, more scattered than on mesonotum, and chloride cells in two areas, on each side of the notum; posterior margin of the setose area of the mesonotum and internal margins of the wing pads with short and long lanceolate setae, respectively; posterior and external margins of the wing pads with long, slender setae. PL/BL: 0.27-0.29. Pro-, meso-and metapleura with short, slender setae. Mesoand metathoracic spiracles elongate; the metathoracic ones smaller than the ones of the mesothorax, and longer than the ones of the abdomen. Mesothoracic wing pads covering less than the anterior half of the pterothorax, along midline; metathoracic wing pads reaching the posterior margin of urotergite I. Prolegs L1/BL: 0.39-0.40; FE1/TITA: 0.71-0.79. Procoxa anterior surface with abundant short, slender setae, and some short apical spines; anterodorsal and anteroventral surfaces without chloride cells. Protrochanter anterior surface with abundant short, slender setae; posterior surface with three basal campaniform sensilla and abundant short, slender setae. Profemur anterior surface with an hydrophobic setose area covering the basal half of the segment (Fig. 6) ; anterodorsal surface with five spines (two apical); posterior surface with an hydrophobic setose area covering the basal 2/3 of the segment. Protibiotarsus TITA width/length: 0.33; anterior surface with 15-16 long setae in dorsal, 28-29 setae in upper and 21-22 bristles in lower rows, tibial comb represented by three spines, and two spines behind the tibial comb; inner surface with 62-64 slender setae (Fig. 6) . Mesolegs L2/ BL: 0.92-0.95 ( Figs 10, 12) ; tibia longest than tarsus, FE2:TI2:TA2=1.00:0.47-0.49:0.41-0.44. Mesocoxa anterior and posterior surfaces with abundant short, slender setae; anterodorsal surface without chloride cells. Mesotrochanter anterior and posterior surfaces with four and five basal campaniform sensilla, respectively, and abundant short, slender setae. Mesofemur anterior surface with basal hydrophobic setose area of short slender setae; anterodorsal surface with 23-24 spines; anteroventral surface with 38-50 spines (eight to ten long, single; 17-25 short, single; 10-19 short, apically serrate); posterior surface with a transverse basal row of short slender setae; posterodorsal surface with two short spines; posteroventral surface with seven or eight long slender setae, five or six long spines and 30-35 short spines. Mesotibia anterior surface with 10-11spines; anterodorsal surface with two short spines; anteroventral surface with 12-14 spines; posterior surface with five or six spines, and 26-27 long, slender setae; posteroventral surface with seven to ten spines (two or three single and four to seven apically serrate), and apical comb of three spines. Mesotarsus anterodorsal and posterior surfaces with six spines each; posterodorsal surface with 22-25 Tab. II. Summary of characters differentiating the nymphal instars I and III-V of Sigara (Tropocorixa) denseconscripta (Breddin, 1897) (A, anterior; AD, anterodorsal; AV, anteroventral; BL, body length; CX3, metacoxa; FE1, profemur; FE2, mesofemur; FE3, metafemur; BHA, basal hydrophobic setose area; IS, inner surface; P, posterior; PD, posterodorsal; PV, posteroventral; TA2, mesotarsus; TA3, metatarsus; TBR, transverse basal row; TC, tibial comb; TI2, mesotibia; TI3, metatibia; TITA1, protibiotarsus; TR1, protrochanter; TR2, mesotrochanter; TR3, metatrochanter; st, number of seta/e; sp, spines; sh, cs, swimming hairs and campaniform sensillum/a, respectively; L, long; s, single; as, apically serrate). Abdomen. G3/D3 and G4/D4: 7, G5/D5: 6. Terga with abundant short, slender setae, and more chloride cells than on previous instar. Lateral spines of the abdominal segments (right side): I, zero; II-III, one short; IV, four short, one long; V, six or seven short, three or four long; VI, five or six short, three or four long; VII, nine or ten short, three to five long; VIII, eight short, seven long. Sterna with abundant short and slender setae, some long, and without chloride cells. Urosternites: I-VIII without central spines.
Instar
Fourth nymph Similar to third instar except for the following features:
Color. Abdominal terga I-II and VIII with one pale marking and III-VII with a pale marking on each side of the notum.
Body. BL/BW: 1.91-1.99. Measurements are shown in Table I . Tab. III. Summary of characters differentiating the last nymphal instar of the genus Sigara (BL, body length; FE3, metafemur; P, posterior; PD, posterodorsal; PV, posteroventral; ND, no data available; sp, spines; TI3, metatibia). Source of information: Cobben & Moller-Pillot, 1960; Jansson, 1969; Nieser, 1969; López et al., 1996; Melo & Scheibler, 2011; Konopko, 2012a,b; 2013 (in press A1:A2= 0.27-0.32:1.00; A2 width/length: 0.21-0.25; A2 ventral surface with eight short, stout spines on the apical half of the segment. Abdomen. Scent gland openings of segment III not distinct. G4/D4: 6-7 and G5/D5: 5-7. Lateral spines of the abdominal segments (right side): I, zero; II-III, one short; IV, six short, two long; V, nine short, four or five long; VI, seven or eight short, four or five long; VII, 21-24 short, four or five long; VIII, 10-13 short, seven long.
Fifth nymph (Figs 4, (7) (8) 14, 16) Similar to fourth instar except for the following features:
Color. Posterior margin of metathoracic wing pads darker. Mesotibia basally, mesotarsus and metafemur apically, and metatibia basal and apically, darker.
Body. BL/BW: 2.09-2.13. Measurements are shown in Tab. I.
Head. HL/HW: 0.39-0.40; with more chloride cells in frontal view than on previous instar. S/eW: 0.83-0.97. OI: 0.97-1.19. HW/BL: 0.40-0.45. Rostrum with seven transverse sulcations. Antenna AL/BL: 0.14-0.15; A1:A2=0.25-0.26:1.00; A2 width/ length: 0.19-0.21; A2 dorsal surface with abundant short and long slender setae, and some long apically serrate setae (Fig. 4) ; A2 ventral surface with 13-16 short stout spines, on the apical half of the segment, and ventral margin with abundant long, slender setae.
Thorax. Mesonotum short lanceolate setae reaching and covering the anterior margin of the metanotum medially in a T shape. Posterior margin of the mesothoracic wing pads with long slender setae, long lanceolate setae, and long apically serrate setae. PL/BL: 0.27-0.28. Mesothoracic wing pads covering the anterior 2/3 of the urotergite III; metathoracic wing pads covering the anterior half of the urotergite III. Prolegs L1/BL: 0.30-0.32; FE1/TITA: 0.69-0.74 . Protrochanter anterior and posterior surfaces with six and nine basal campaniform sensilla, respectively. Profemur anterior surface with 14-16 spines [four short slender, seven to nine short stout, three long stout (one single and two apically serrate)]; posterior surface with an hydrophobic setose area covering the basal 5/6 of the segment (Fig. 8) (Figs 14, 16) . Metatrochanter anterior and posterior surfaces with seven and nine basal campaniform sensilla, respectively; anteroventral surface with two to four long slender spines. Metafemur anterior surface with 18-21 short spines in three areas (upper, one to three; middle, ten; lower, seven or eight); anterodorsal surface with four to six spines; posteroventral surface with three to five spines. Metatibia TI3 width/length: 0.18-0.20; anterodorsal surface with 10-12 spines; anteroventral surface with 27-29 spines, and 49-50 long, slender setae; posterior surface with six spines, and 52-54 long slender setae; posterodorsal surface with nine or ten short slender setae; posteroventral surface with 29-30 spines, and tibial comb of eight spines. Metatarsus TA3 width/length: 0.15-0.18; anterior surface with 10-12 spines; anteroventral surface with 34-36 spines, and 385-390 swimming hairs; posterodorsal surface with 480-486 swimming hairs, 14-15 long slender setae, and 46-48 spines; posteroventral surface with 40-43 spines. TA3/CL1: 11.41-11.71; TA3/CL2: 11.12-11.41.
Abdomen. G4/D4: 5 and G5/D5: 5-6. Lateral spines of the abdominal segments (right side): I, zero; II-III, one short; IV, five short, two long; V, seven short, five long; VI, six or seven short, five or six long; VII, 17-18 short, nine or ten long; VIII, 10-12 short, seven or eight long.
DISCUSSION
The main characters separating the nymphal instars I and III-V of Sigara denseconscripta are (Tabs I, II): the body, head, antenna, pterothorax and legs lengths; the body, head, and eye widths; the number of transverse sulcations of the rostrum; the number of campaniform sensilla on posterior surface of the protrochanter; the number of setae on the inner surface of the protibiotarsus; number of spines on the tibial comb of the protibiotarsus and metatibia; the number of campaniform sensilla on anterior and posterior surfaces of the mesotrochanter; the number of spines on anterodorsal and anterior surfaces of the meso-and metafemora, respectively; the number of long, slender setae on posterior and posterodorsal surfaces of the mesotibia and mesotarsus, respectively; the number of spines on the posteroventral surface of the mesotibia (single and apically serrate); the number of campaniform sensilla on posterior surface of the metatrochanter; the number of spines and long, slender setae on the anteroventral surface, and the number of long setae on the posterior surface of the metatibia; the number of swimming hairs on anteroventral and posterodorsal surfaces of the metatarsus; and the grade of development of the wing pads. In addition, the nymphs of Sigara denseconscripta can be separated on the basis of the presence (instars III-V) or the absence (instar I) of: a basal hydrophobic setose area on the anterior and posterior surfaces of the profemur, and on the anterior surfaces of the meso-and metafemora; a transversal basal row of long slender setae on posterior surfaces of the meso-and metafemora; and a prebasal set of short and stout spines on the anterior surface of the metacoxa (Tab. II). Besides, the last three nymphal instars of S. denseconscripta can be distinguished by the coverage of the basal hydrophobic setose area on posterior surface of the profemur (2/3, instar III; 3/4, IV; 5/6, V).
The last three nymphal instars of Sigara denseconscripta, S. santiagiensis, S. schadei, and S. tucma can be separated from each other based on: the hydrophobic setose area on anterior surface of the profemur covering the basal half of the segment (S. denseconscripta, S. santiagiensis and S. tucma) or more than the basal half (S. schadei); the hydrophobic setose area on posterior surface of the profemur covering the basal half of the segment (S. santiagiensis) or more than the basal half (S. denseconscripta, S. schadei and S. tucma); the number of long setae on anterior surface in dorsal row of the protibiotarsus (III: S. tucma and S. santiagiensis, nine, S. schadei, 11-12, S. denseconscripta, 15-16; IV: S. tucma eight to nine, S. santiagiensis, nine, S. schadei, 13, S. denseconscripta, 18-20; V: S. tucma, eight to nine, S. santiagiensis, 10, S. schadei, 12-13, S. denseconscripta, 16-18) ; the hydrophobic setose area on anterior surface of the metafemur covering the basal half of the segment (S. denseconscripta, S. schadei and S. tucma) or more than detailed descriptions and re-descriptions (including chaetotaxy) of the nymphs of this genus. Besides, future works should focus on providing useful morphological data, which with molecular data, will improve the resolution of the analyses of the phylogeny of the Corixidae.
